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In January 1996, a 71-year-old man was exam-
ined with a month-long history of slow-growing
gingival swelling in his right mandibular premolar
region. The patient had a history of pulmonary
tuberculosis. Extraoral examination was unre-* Corresponding author. Present address: Department of Oral
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Intraorally, there was some diffuse buccal swelling
with tenderness and firmness on palpation in the
mobile lower right second premolar region. An or-
thopantomograph showed a sharply defined, uni-
locular radiolucent lesion lacking a sclerotic rim
(Fig. 1A). Computed tomography (CT) demon-
strated a well-delineated, osteolytic lesion with
medial and lateral cortical bone loss (Fig. 1B). The
enhanced soft tissue was suggestive of a solid
neoplastic mass. A biopsy taken from the socket of
second premolar spontaneously exfoliated demon-
strated a dense proliferation of spindle-shaped
cells with oval nuclei and conspicuous collagenousved.
Figure 1 (A) Orthopantomograph during the initial examination reveals oval, well-defined, lytic lesion without a
sclerotic margin in the right premolar to molar lesion of the mandible. (B) Axial computed tomography (CT) shows
evenly an enhanced soft tissue mass on the right side of the mandible with a loss of buccal and lingual cortical plates.
Enhancement of soft tissue mass is equal to that of muscle tissue in density. (C) Spindle-shaped tumor cells arranged in
storiform pattern (hematoxylin-eosin, original magnification · 80). (D) High power view of storiform lesion illustrating
cellular regularity, a lack of pleomorphism and mitotic activity. The stroma is highly collagenous (hematoxylin-eosin,
original magnification · 400). (E) Immunoreaction to lysozyme in the cytoplasm of tumor cells (immunostaining for
lysozyme; original magnification · 500).
25Malignant fibrous histiocytoma arisingstroma (Fig. 1C, D). The tumor cells were arranged
in bundles forming storiform patterns. Among the
spindle cells, larger polyhedral cells with eosino-
philic cytoplasm were scattered singly or in
aggregates (Fig. 1C). Hardly any mitotic figures and
cellular pleomorphism were observed (Fig. 1D).
The spindle-shaped cells were immunopositive for
vimentin while the polygonal cells were positive for
vimentin and occasionally lysozyme (Fig. 1E) and
CD68. Neither was positive for keratin, smooth
muscle-actin and myosin, S-100 protein, desmin,
carcinoembryonic antigen or CD34. Ultrastructur-
ally, the tumor consisted of elongated, fibroblastic
cells and irregular-shaped, histiocytic cells. A
diagnosis of benign fibrous histicytoma (BFH) was
made. In April, the tumor was excised togetherwith overlying mucosa and underlying mental
nerve. The tumor had no evident capsule. The
inferior border of the mandible, whose surface in
contact with the tumor was smoothed, remained
intact. The histopathological features were con-
sistent with the initial examination. Neither calci-
fied material nor new bone formation within the
tumor was present. The tumor involved the proxi-
mal, distal and inferior surfaces of the surgical
specimen. Postoperatively, severe regional pain
was persistent. An occlusal radiograph 5 weeks
after excision showed a moth-eaten appearance in
the remaining mandible, suggesting sequestrum. In
June, the patient underwent segmental resection
of the right mandible, extending from the lateral
incisor to the second molar region, with immediate
Figure 2 Single focus (arrow heads) is present on
osteomyelitic mandible resected (hematoxylin-eosin
staining, original magnification · 30).
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nosis of chronic osteomyelitis of the mandible, a
single, minute focus of BFH was detected in the
center of the resected mandible (Fig. 2). Postope-
rative infection emerging from the posterior mini-
plates used for grafting was subdued by removal of
the plates and screws. In January 1998, onlay bone
grafting took place due to the insufficient alveolar
height necessary for denture.
In January 2000, after an interval of 3.5 years
with no local recurrence or metastasis, the patient
complained of a slow-growing mass of 2 months
duration in the right cheek. Extraoral examination
revealed a painless, firm, and mobile mass was
palpable in the right cheek at the level of the
mandibular body and anterior to the masseter
muscle. No lymphadenopathy was present. Intrao-
rally, there was a diffuse swelling covered by intact
mucosa on the buccal side of the third molar,
suggesting a local recurrence of BFH. CT showed
that a well-delineated, evenly enhanced soft tissue
mass 30 mm · 30 mm in size had infiltrated into the
masseter muscle with no evidence of any bony
destruction (Fig. 3A, B). An incisional biopsy diag-
nosed a malignant mesenchymal tumor, which was
quite distinguishable from the previous BFH. In
February 2000, a solitary nodule in the left upper
lobe detected by thoracic CT (Fig. 3C) suggested
pulmonary metastasis, but there was no other
evidence of a tumor. Wide resection of the tumor
by a hemimandibulectomy was performed. Gross
examination of the surgical specimen suggested
that the tumor developed around the masseter
muscle but was not involved with the mandible.
Histopathologic examination revealed a dense
proliferation of spindle-shaped, polygonal or
round-shaped tumor cells with interlacing fascicu-
lar patterns (Fig. 3D). The tumor cells showed se-
vere pleomorphism and frequent mitotic figures.
Scattered multinuclear giant cells with hyperchro-
matic nuclei and highly myxoid stroma were alsoobserved (Fig. 3E). Most of the tumor cells were
positive for vimentin and numerous were also po-
sitive for lysozyme, CD68 and a-antichymotripisn.
The tumor cells proved negative for other immuno-
markers. Ultrastructurally, the tumor cells pos-
sessed neither basement membranes nor specific
filamentous structures. A final diagnosis of malig-
nant fibrous histiocytoma (MFH) was made. Since
subsequent examinations detected no other foci,
the pulmonary lesion was excised. Microscopic
analysis revealed metastatic MFH. The patient had
no evidence of disease at follow-up 3.5 years after
the wide tumor resection.Discussion
Intraosseous BFH followed by MFH in the adja-
cent tissue is extremely rare. To our knowledge,
this is the first such case ever to be reported. In the
present case, BFH of the mandible was originally
diagnosed. BFH possessing a locally aggressive
behavior has been accepted to be not one of
diagnostic exclusion but a distinct bone neo-
plasm.1–3 However, no information has been given
on individual cases affecting jaw bones since Cale
et al.4 reviewed previous reports diagnosed as fi-
brohistiocytic lesions, although a few cases were
included in review series.3;5 Therefore, it is nec-
essary for more comprehensive reports to be
accumulated on this specific neoplasm. The dif-
ferential diagnosis of BFH is broad and includes
other intraosseous benign lesions such as meta-
physeal fibrous defect, nonossifying fibroma, giant
cell lesions, eosinophilic granuloma, aneurysmal
bone cyst, desmoplastic fibroma, neurofibroma and
myofibroma. Malignant tumors such as MFH and
fibrosarcoma are also to be considered. In our case,
the mandibular lesion occurred in an elderly adult,
and had a slow-growing mass with tenderness
showing a well-delineated, unilocular, osteolytic
appearance without any sclerotic rim. Those clini-
cal and radiological features were common to
those cases of BFH arising in the extragnathic
skeleton, and excluded some benign lesions likely
occurring in childhood.1;3 Histologically, the lesion
demonstrated the typical features of BFH without
any characteristics that suggested malignancy, and
microscopic features showing high cellular lesion
predominantly consisting of spindle-shaped cells
arranged in fascicular or storiform patterns iden-
tical to those involving oral soft tissues.6;7 In
addition, recent studies reported CD 68 should be
of value as a definitive diagnostic marker of BFH
combined with conventional examination.8;9 Other
immunomarkers used in this study could also sep-
Figure 3 (A) Axial CT scan shows an evenly enhanced mass lesion located at the anterior border of the masseter
muscle abutting the mandible (arrow). (B) Cortical surface was eroded by mass lesion (arrow). (C) Thoracic CT scan
demonstrates a solitary, well-delineated focus (arrow) in left upper lobe. (D) Polyhedral tumor cells with hyper-
chromatin arranged in fascicular pattern. Mitotic figures are also seen (hematoxylin-eosin, original magnifica-
tion · 300). (E) Numerous multinucleated giant cells are observed in an area with a myxoid stroma and scanty collagen
fibrils. Tumor cells possessing scanty cytoplasm are highly atypical (hematoxylin-eosin, original magnification · 500).
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MFH.10;11 Thus, the diagnosis of BFH was not diffi-
cult to make in our case although it has been
challenging and might be predicated on eliminating
other possibilities.
MFH appeared in the cheek adjacent to the
surgical margin from which BFH had been initiallyexcised three years and ten months earlier. The
relatively early development of MFH and the lim-
ited ability of immunohistochemical analysis to
differentiate between BFH and MFH10 raise the
question as to whether MFH was a second primary
tumor or had existed focally from the outset. The
fact that extensive and meticulous examination of
28 K. Izumi et al.the specimen by wide excision did not show any
areas with the features of the previously diagnosed
BFH, and the fact that the second tumor appeared
to arise surrounding the masseter muscle favor a
second primary tumor as opposed to the impression
that MFH might have been overlooked in the sam-
pling at the original diagnosis. In addition, since
MFH is known to be one ends of continuum of fi-
brous histiocytoma, 5 it might be possible that BFH
underwent transformation to MFH although this
phenomenon has not been reported. This is, how-
ever, highly unlikely because MFH did not occur at
the exact site as the original BFH and the sub-
sequent single focus had been excised.
The development of MFH following radiation
therapy has been reported in the oral and maxil-
lofacial regions.12 However, in our case no radia-
tion treatment was given after the BFH of the
mandible was excised. There have been cases of
MFH occurring in previous surgical sites or in sites
involved with chronic repair processes.13–16 In our
patient, several major and minor surgeries were
performed in the peri-mandibular region before
the development of MFH. In addition, inflammatory
responses and reparative reactions had been
ongoing in the interim. A plausible latent period
and proximity to the site of previous repeated
reparative reactions and the development of MFH
suggest that the postoperative, chronic repair
process was, a predisposing tumorigenic factor in
this case. Promoting the chronic repair process
may contribute to the appearance of MFH in the
oral and maxillofacial region as well as at other
sites.
The present case’s characteristics are: a male;
older than 72 years; the presence of a systemic
metastasis; tumor larger than 3 cm; the site of
origin affected is the oral cavity that are detri-
mental to the prognosis of MFH in the head and
neck region.17;18 Although it is favored that the
pulmonary single metastatic focus was resectable,
life-long follow-up should be mandatory because
MFH is an aggressive, life-threatening neoplasm.Acknowledgements
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